Analysis of the expression and function of BRINP family genes during neuronal differentiation in mouse embryonic stem cell-derived neural stem cells.
We previously identified a novel family of genes, BRINP1, 2, and 3, that are predominantly and widely expressed in both the central nervous system (CNS) and peripheral nervous system (PNS). In the present study, we analyzed the expression pattern of three BRINP genes during differentiation of mouse embryonic stem (ES) cell-derived neural stem cells (NSCs) and their effects on the cell-cycle regulation of NSCs. While there was no significant expression of any BRINP-mRNA expressed in mouse ES cells, BRINP 1 and 2-mRNAs was expressed at high levels in the ES cell-derived neural stem cells. Upon differentiation into neuronal cells in the presence of retinoic acid and BDNF, all three types of BRINP-mRNA were induced with a similar time course peaking at day three of treatment. Upon differentiation into astroglial cells in the presence of serum, BRINP1-mRNA was slightly up-regulated, while BRINP2- and BRINP3-mRNAs were almost abolished in the astrocytes. While 69.2, 26.1, and 7.7% of cells in a population of NSCs in the exponentially growing phase were in the G1, S and G2 phases, respectively, over-expression of any one of the three BRINP genes completely abolished cells in the G2 phase and significantly reduced the cells in S phase to 11.8-13.8%. Based on these results, the physiological roles of induced BRINP genes in the cell-cycle suppression of terminally differentiated post-mitotic neurons are discussed.